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This invention relates to g multiple scale for
measuring and indicating instruments with
curved scale carriers. The range of applica-
bility of such multiple scales extends ‘to measur-
ing instruments actuated by an electrical, me~
chanical or other means, tachometers, weighing
apparatus, tuning appliances for radio appara-
tus, clocks, meters, thermometers, signalling,
controlling and advertising devices, and alsc
measuring and indicating devices of any kind in
which it is necessary or desirable to render the
indicated values visible on one or more different
scale graduations selectively, or to exchange one
scale for another scale of different characteris-
tics. o
So far as the ideg of the multiple scale has
hitherto been wused, the expedient has been

adopted of printing the various individual scales -

upon an endless band, and moving this band past
a reading slot, below the pointer of a measuring
instrument for example. Such a band can, how-

ever, only be employed in instruments of which R

the pointers move over a small angle.  Attempts
have also already been made to extend multiple
scales to a greater angle of deflection by provid-
ing, at definite places on the scale, at the tens
marks, in place of stationary numerals, numer-.
al wheels which are fed forward stepwise, and
multiply the values of the basic scale. :
Now the present invention relates to a change-
able multiple scale, the carrier of which can be
bent to .any desired curve, for instance to circular
arcs extending round.an angle of 360°. This
scale carrier is constructed, according to the in-
vention, as a flexible hollow body, which is re-
tatably arranged upon a stationary- axis, curved
to correspond to the form of the.scale. .
The said hollow body is preferably constructed
as a seamless corrugated: metal tube, as a tube
of textile fabric or other resilient material, or
as. a wire spiral, to the perphery of which the
scale markings are applied either directly or in-
directly, that is to say, either directly upon the
surface of the flexible body, or else upon a tube
slipped over this hollow body, or else on separate
discs or labels, which.are secured to the flexible
hollow body: This flexible hollow body is pref-
erably so constructed as-to resist axial torsional
stresses, so that it can be rotated throughout the
entire length of the scale without slipping and

- without angular displacement.
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It is also possible to arrange the scale selector
between two stationary scales having different
characteristics, and to distinguish the associated
numbers and scales by a difference in color, It

is also possible to apply to the scale selector in
part numerals and markings, and also scale grad-

_uations.

Various forms of construction of the invention
are illustrated by way of example in the accom- &
pbanying drawings, in which :

Fig. 1 shows in perspective an electrical meas-
uring instrument with a multiple scale construet-
ed according to the present invention:

Fig. 2 shows in perspective a mechanica} meas-
uring instrument, namely 1 tachometer, with a

ic

‘multiple scale according to the invention H

Fig. 3 shows a weighing machine with an ad-
justable scale of prices opposite to a stationary
scale of weights; - » 15

Figs. 4 and 5 show in plan and in perspective
respectively a further form of the invention, as
applied to a signalling or advertising device.

In Fig. 1 the pointer g of g measuring instru-
ment b moves in front of a window ¢ in a dial
plate d.  In the window ¢ there appear the num-
bers on a multiple scale e, wherein the basic sub-
divisions f may be provided, as shown, for pur-
poses of convenience, upon the dial plate d, or
else may be provided between the numbers on
the multiple scale e.

The individual scales of the multiple scale are
brovided upon the periphery of a rotatably ar-
ranged flexible hollow body %, which may be
constructed as a seamless corrugated metal tube,
a.fabric tube, or a tube of any other resilient ma-
terial, or even as a wire spiral or the like. In
the example illustrated, the scales are applied,
on the grounds of convenience, not directly to
the periphery of this hollow body % but to the 35
periphery of a tube or sleeve g formed of any
flexible or resilient material such as india-rubber,
which is drawn over the tube h. This tube 2
is itself rotatably mounted upon-a curved sta-
tionary support i, which is carried by two blocks 40
kandl. o !

The tube & is rotated about the axial support %, )
for the purpose of changing one individual scale
for another, by means-of a rotary knob m, which .
may advantageously be connected with g switch
n, for switching on the various ranges of meas-
urement corresponding to the different scales.

In the tachometer illustrated in Fig. 2 the cor-
rugated tube h, with the india-rubber sleeve ¢
mounted thereon, extends round an arc of almost
360%. The changing of the individual rows of
numerals constituting the various scales may he
effected either by hand, or else automatically, in
dependence upon the selected speed ratio. )

Of the weighing machine illustrated in Fig. 3 55
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only the upper
is o stationary scale of weights,

part is shown. In this figure, p
and underneath

" the scale p there is a window aperture ¢, through
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which a scale of prices can be seen. The scale of .

prices is constructed as a multiple scale g, which
is supported upon a stationary support i. The
control lever by which the individual scales of
the multiple scale are brought to the window
aperture is preferably provided with an index,
which denotes in any convenient manner either
the goods to which the individual scale relates,
or the price at which such goods are to be sold. -

The fléxible hollow body F, or the flexible tube
or sleeve g slipped over it, need not be round, as
shown in the constructonal examples illustrated,
but may be prismatic in shape, so that the in-
scriptions lie upon plane surfaces and not upon
curved surfaces. )

In the examples so far described, the scale grad-
uation is applied directly to the periphery of the
sleeve on the curved hollow body.

" A further feature of the invention comprises
instruments in which the markings constituting
the scale occupy the whole or the greater part of
the plane of the scale. There are, for instance,
‘clocks in which the numerals from 1 to 12 are pe-
riodically exchanged for the numerals from 13 to
24. Such clocks, which are mainly used for pub-
lic buildings, railway stations and so forth, are in-
tended to be easily seen from a considerable dis-
tance, and this is only possible if the numbers are
as large as possible. With the clocks of this na-
ture hitherto known, the numbers are only about
half aslarge as they might be,if no substitution of
the numbers is effected.

With the present invention the numbers can be
changed without thereby restricting the size of
the latter. These advantages apply not only to
clocks, but also to signalling, controlling or adver-
tising devices, in which the signs occupying the
whole or the greater part of the surface of the
scale have to be exchanged for others. This de-
vice may be used in instruments with plane scales,
curved scales,
and it is available for any angle of deflection up
to 360°. A device of this nature is illustrated in
Figures 4 and 5.

If in Fig. 5 the metal tube or sleeve h is rotated
by means of a drive g, r to such an extent that
the flags bearing the numerals.{, 2,3,4,5liein one
plane, they combine with one another to form a
complete scale image, as shown in Fig. 4. If the
rotation of the metal sleeve is continued by ro-
tating the crank r the individual parts of the scale

move like the petals of an opening flower. They,

rise out of their common plane, and thereby leave
room for the next group.of plates bearing .the
numerals 6, 1, 8, 8 and 10, these plates being se-
cured to the same metal tube and being arranged
at an angle to the previous series of plates. The
plates of the second series also combine to form a
fresh scale, as soon as they lie in a common plane.
Upon further rotation of the crank r the same
series of operations is repeated. If the individual

plates of the groups constituting the various scales

form angles of 90° with one another, there is al-
ways only visible in the field of vision the particu-
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lar scale of which the individual parts are located
in one plane. )

‘What we claim is:—

1. A multiple scale unit for multiple scale in-
dicating instruments, comprising a stationary
curved axial support; and a flexible tubular mul-
tiple scale carrier rotatable about the curved axis
of the support, the multiple scales being borne
by the said scale carrier.

2. A multiple scale unit for multiple scale in-

dicating instruments, comprising a stationary

curved axial support, and a flexible multiple scale
carrier in the form of a seamless corrugated tube
of metal rotatable about the curved axis of the
support, the multiple scales being borne by the
said scale carrier. '

3. A multiple scale unit for multiple scale indi-
cating . instruments, comprising a stationary
curved axial support, and a flexible multiple scale

carrier in the form of a tube of resilient fabric :

rotatable about the curved axis of the support, the
multiple scales being borne by the said scale car-
rier. :

4. A multiple scale unit for multiple scale in-

dicating instruments, comprising a stationary :

curved axial support, and a flexible multiple scale
carrier in the form of a wire spiral rotatable
about the curved axis of the support, the multi-.
ple scales being borne by the said scale carrier.

5. A multiple scale unit for multiple scale meas- :

uring and indicating instrumeénts, comprising a
stationary curved axial support, a flexible tubular
scale carrier, rotatable about the curved axis of
the support, and a tube of resilient material

slipped over the scale carrier, the multiple scales ¢

beiilg marked on the said tube of resilient mate-
rial.

6. A scale unit for indicating devices, compris-
ing & stationary curved axial support, a flexible
tubular multiple scale carrier rotatable about the
curved axis of the support, and indicating ele-
ments borne by the said scale carrier.

7. A multiple scale unit for multiple scale in-
dicating instruments, comprising a flexiole tubu-
lar scale carrier rotatable about a curved axis,
the multiple scales being borne by the said scale
carrier. ‘
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8. An indicator structure of the type disclosed -

comprising a pointer and'an arcuate supporting

member, a resilient scale carrier sleeved upon said !

support and rotatable thereon, there being a plu-
rality of scales associated with said carrier
adapted to be selectively disposed in association

" with the pointer upon rotation of said carrier to

change characteristics or range of the indicator.
9. An indicator structure of the type disclosed
comprising a pointer and a bowed supporting
member, a resilient scale carrier sleeved upon
said support and rotatable thereon, there being a
plurality of scales associated with said carrier
adapted to be selectively disposed in association
with the pointer upon rotation of said carrier to
change characteristics or range of the indicator,
and means operable coincidentally with rotation
of said carrier for changing the response of the
pointer. ‘ -
ROBERT ABRAHAMSOHN.
EDMUND ABRAHAMSOHN.
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